Competition between anaerobic covalent linkage of neocarzinostatin chromophore to deoxyribose in DNA and oxygen-dependent strand breakage and base release.
Treatment of poly(dA-dT) X poly(dA-dT) with the nonprotein chromophore of neocarzinostatin in the presence of sulfhydryls resulted in both direct and alkali-dependent base release, indicative of DNA sugar oxidation. Covalent chromophore-DNA adducts were also formed. Under anaerobic conditions, base release was strongly inhibited; however, adduct formation was not inhibited and in some cases was markedly enhanced. In the presence of dithiothreitol, anoxia increased adduct formation by a factor of 2, and a particularly stable adduct species was formed, which was recovered from nuclease digests of the treated DNA as a highly fluorescent compound with structure chromophore-d(TpApT). Acid hydrolysis of chromophore-d(TpApT) released free adenine base and both 3'dTMP and 5'dTMP, leaving a compound that contained only chromophore and the deoxyadenosine sugar. These results conclusively confirm that the chromophore forms a covalent adduct with deoxyribose in DNA. Thus, even in the absence of oxygen, activation of the chromophore by sulfhydryls results in the formation of a species capable of reacting with deoxyribose. Several other adduct species were also formed, some of which were nonfluorescent and relatively hydrophilic, but all of which were produced in increased amounts under anoxia. This inverse relation between sugar oxidation and adduct formation suggests that the two lesions share a common precursor. In the presence of other thiols, the effects of anoxia were somewhat different. With glutathione, anoxia markedly enhanced adduct formation, but the total adduct formed was considerably less than with dithiothreitol. With 2-mercaptoethanol, anoxia had no effect on total adduct formation, but the distribution of adduct species was altered.(ABSTRACT TRUNCATED AT 250 WORDS)